As one of the dimensions of vulnerability, this paper empirically investigates the inability of rural dwellers to cope with negative income shocks. A variable coefficient regression model is applied to a twoperiod household panel dataset collected in the NorthWest Frontier Province, Pakistan, an area with high incidence of income poverty and low human development. The empirical model allows for a different ability to smooth consumption, approximated by a linear function of households' attributes, and controls for the endogeneity of observed changes in income, using qualitative information on sub jective risk assessment. Estimation results show that the ability to cope with negative income shocks is lower for households that are aged, landless and do not receive remit tances regularly.
Introduction
Interest in the dynamics of income and consumption at the household level in developing countries has increased recently, partly due to its importance in attacking poverty [World Bank, 2000 ] and partly due to the advance in theoretical modelling of household behaviour under risk and in econometric analysis based on such models [Townsend, 1994; Udry, 1994 ].
An emerging consensus is that poor households are likely to suffer not only from low income and consumption on average but also from fluctuations of their welfare. This consensus has led to a focus on 'vulnerability' in development. In the nontechnical literature, Chambers
[1989: 1 ] described vulnerability as 'defenselessness, insecurity, and exposure to risk, shocks and stress,' while the World Bank [2000: 139 ] described it as 'the likelihood that a shock will result in a decline in wellbeing.' This paper therefore examines how negative shocks in income are transferred into a decline in consumption and how the ability to avoid such a decline is different among households.
The approach in this paper may be contrasted with related efforts in the literature on vulnerability. 1 Several authors have associated vulnerability with the exposure to observed risks: households are more vulnerable when their consumption is more variable [Glewwe and Hall, 1998; Ravallion, 1998, 2000 ] or when their consumption shows excess sensitivity to income shocks [Jalan and Ravallion, 1999; Dercon and Krishnan, 2000; Amin et al., 2003; Skoufias and Quisumbing, 2003; Harrower and Hoddinott, 2004 ] . This paper extends the last line of research. Others have proposed measures of vulnerability as an ex ante measure of poverty, in contrast to poverty measures that are based on ex post realisation of income/consumption [Christiaensen and Boisvert, 2000; Chaudhuri, 2000; Chaudhuri et al., 2002; McCul loch and Calandrino, 2003; Subbarao and Christiaensen, 2004; Kamanou and Morduch, 2004 ] . As a more general and comprehensive measure, Ligon and Schechter [2002, 2003 ] have suggested a vulnerability measure in the utility space that quantifies the welfare loss associated with low income and various sources of income risks. Unlike these measures of vulnerability that attempt to capture the whole impact of low income and income risks, this paper attempts at a partial picture: given a negative income shock with a certain size, how much household consumption is likely to decline. In other words, this paper focuses on the inability to cope with risk. Such information can be useful in identifying particular sources of vulnerability to risk.
As an empirical attempt to quantify the inability to smooth consumption, two features 2 distinguish the approach in this paper from the existing literature [Jalan and Ravallion, 1999; Dercon and Krishnan, 2000; Amin et al., 2003; Skoufias and Quisumbing, 2003 ]. First, the effects of negative and positive income shocks are distinguished and the excess sensitivity parameter is allowed to vary systematically according to household characteristics. 2 This enables us to identify which households are more vulnerable to negative shocks. Second, in estimating the excess sensitivity parameter, qualitative information of the subjective assess ment of risks is used as instrumental variables to control for the endogeneity of observed changes in income. As suggested by Barrett [2004 ] , combining qualitative and quantitative information is an important research agenda in poverty analysis and this paper is an attempt in this direction.
The empirical part is applied to twoperiod household panel data collected from the NorthWest Frontier Province (NWFP), Pakistan. Pakistan is a part of South Asia, where more than 500 million people or about 40 per cent are estimated to live below the poverty line [World Bank, 2000 ] . Economic development in South Asia is characterised by a moderate success in economic growth with a substantial failure in human development such as basic health, education and gender equality [Drèze and Sen, 1995 ] . This characteristic is most apparent in NWFP. Furthermore, NWFP is a land scarce province with limited scope for a growth sustained by agriculture, which is more risky than in other parts of Pakistan. These additional hardships make the NWFP case study an interesting one to investigate poverty dynamics in general and consumption vulnerability in particular.
The paper is organised as follows. Section 2 specifies the empirical model of this paper.
Section 3 explains the micro panel dataset used in this paper with a description of poverty transition and income/consumption dynamics. Section 4 presents estimation results. The final section summarises the paper.
Empirical Framework
The welfare level of an individual belonging to household i in period t is measured using real consumption, y it . The most important determinant of y it is household income, x it . Due to exogenous shocks occurring to the income generating process, such as drought, flood, price changes in the world commodity markets, sickness/injury to the labour force and changes in policies, x it fluctuates. However, y it need not to be equal to x it . Households can smooth consumption over time and across states of nature using various assets and insurance arrangements ex post [Townsend, 1994; Udry, 1994; Kurosaki and Fafchamps, 2002 ] . When households' ex post risk coping measures are limited, possibly due to the underdevelopment of asset, credit and insurance markets in low income countries, they may adopt income smoothing measures, such as income diversification and asset portfolio choices [Morduch, 1994; Kurosaki and Fafchamps, 2002 ] . Since these attempts to avoid undesirable fluctuations in consumption are usually imperfect, fluctuations in y it and x it are commonly observed in a household panel dataset, including the one used in this study.
The variation of income and consumption in such a panel dataset can be analysed by an empirical model
where consumption changes at the individual level (Δy it ) are regressed on income changes at the aggregate level (Δx t ) and income changes at the individual level (Δx it ). Underlying the empirical model lies a full risk sharing model analysed by Townsend [1994 ] : if the economy (say a village) achieves Pareto optimal risk sharing among villagers, Δy it should respond only to the village level shocks Δx t so that the size of ζ i shows excess sensitivity of consumption to idiosyncratic income shocks. A more positive value of ζ i indicates that individual i is less able to cope with such shocks. Several authors have thus investigated the size of ζ i in developing countries [Townsend, 1994; Jalan and Ravallion, 1999; Dercon and Krishnan, 2000; Amin et al., 2003; Skoufias and Quisumbing, 2003; Harrower and Hoddinott, 2004 ] .
As an estimation model in this paper, the model in (1) is revised in the following way.
First, since parameters α i , β i and ζ i cannot be estimated at the individual level when the time horizon of a panel dataset is short, it is assumed that α i and β i are the same across households and ζ i can be approximated as a linear function of household attributes Z i that are likely to affect the level of consumption smoothing at the household level. Second, since estimating (1) with both Δx t and Δx it as explanatory variables is subject to the endogeneity bias due to measurement errors and simultaneity in income and consumption [Ravallion and Chaudhuri, 1997 ] , Δx t are replaced by village dummies and Δx it are replaced by their fitted values identified through instrument variables. Third, since it is more likely that a household's consumption adjustment differs depending on the sign of the shock, ζ i in (1) is allowed to differ according to the sign of Δx it .
Thus a model of consumption smoothing with variable coefficients is estimated as 3
where Since NWFP is a relatively land scarce province with limited scope for a growth sustained by agriculture, human capital is expected to play an important role in poverty eradication.
Yet, even in terms of human development, NWFP is behind the other two provinces. Literacy rates in NWFP, especially of females, are much lower than in Sind and Punjab, and NWFP is lagging behind Punjab and Sind in infant mortality rates also [World Bank, 2002 ] . The disparity that human development poverty is more serious than income poverty is a notorious characteristic of South Asian economies [Drèze and Sen, 1995 ] . This paper focuses on rural NWFP because it is a region where this disparity is stark.
In choosing sample villages in 1996, we controlled for village size, historical background and tenancy structure. At the same time, to ensure that the cross section data thus generated would provide dynamic implications, we carefully chose villages with different levels of eco nomic development. The first criterion was agricultural technology: one of the three villages studied was rainfed, another semiirrigated and the other fullyirrigated. Another criterion was that the selected villages be located along the rural/urban continuum so that it would be possible to decipher the subsistence versus market orientation of farming communities in the study area. Table 1 summarises characteristics of sample villages and households. Village A is rainfed and is located some distance from main roads. This village serves as an example of the least developed villages. Village C is irrigated fully and is located close to a national highway, so serves as an example of the most developed villages. Village B is in between.
Out of 355 households surveyed in 1996, we were able to resurvey 304 households in 1999.
Among those resurveyed, three had been divided into multiple households 8 and two had incomplete information on consumption. Therefore, a balanced panel of 299 households with two periods is employed in this paper. 9
Average household sizes are larger in Village A than in Villages B and C, reflecting the stronger prevalence of an extended family system in the village (Table 1) . Average land holding sizes are also larger in Village A than in Villages B and C. Since the productivity of purely rainfed land is substantially lower than that of irrigated land, effective landholding sizes are comparable among the three villages. Household income and consumption were calculated including the imputed values of nonmarketed transactions, The household income includes the sum of the income from selfemployed activities; wage, salary and allowance income of employed household members; net transfer receipt (public and private); net remit tances receipt; and other unearned income. Average income and consumption per capita are lowest in Village A and highest in Village C, in line with our survey objective of selecting villages with different levels of economic development.
In any household survey where selfemployment in agriculture is important, estimating household income and consumption is subject to measurement errors, although we did our best to minimise them [Grosh and Glewwe, 2000 ] . In our survey, a series of questions on households' adjustment to risk were also asked to the household head in the 1999 survey, such as (i) any good/bad economic year(s) in the past three years due to unanticipated shocks, (ii) associated reasons/factors thereof and (iii) possible adjustments they had to or could make to cope with the risk, such as consumption adjustments, food storage, accumula tion/decumulation of productive assets (land and livestock), gold and jewellery management, mutual help and adjustment of children's schooling.
From these qualitative questions, several points were found [Kurosaki and Khan, 2001 ].
First, reasons and factors of economic shocks are heterogeneous with farming and wage labour risks ranked at the top. In each year in the same village, some farmers suffered from a crop failure while others enjoyed a regular harvest, indicating the importance of idiosyncratic farming risk in the study region. Second, the number of adjustment mechanisms cited by households was larger in Village C. In other words, economic development seems to be associated with the diversity of households' risk coping measures. Third, adjustments of children's education was rarely cited. This could be a simple reflection that there was little room to adjust education since the school enrolment ratio was very low. Villagers reported that informal credit was the most important mechanism to cope with negative income shocks.
This part of the questionnaire provides us with qualitative information on households' subjective assessment of risks, which can be used as an independent check for x it and y it .
Poverty Transition and Income/Consumption Dynamics
Real consumption (y it ) was calculated by dividing the household consumption by the house hold size in adult equivalence units and by the consumer price index in rural areas. 10 Since food occupies the largest portion of consumption for the sample households (the average is about 60%) and the poor are more concerned with its variability than with the variability of nonfood consumption, the sensitivity of food consumption with respect to income shocks is also investigated. Real income (x it ) is defined similarly. During the three years since the first survey, Pakistan's economy suffered from macroeconomic stagnation, which affected NWFP's economy most severely among the four provinces. Reflecting the macro shock, the general living standard stagnated in the villages during the study period.
In addition to the macro shock, y it fluctuated in an idiosyncratic way as well. Table 2 shows a transition matrix of consumption poverty with five categories of poverty status in each year. The poverty line (z) is set at Rs. 6,072 (approximately US$ 160 in 1996), which is obtained from the official poverty line. 11 Each cell in the table shows the number of households belonging to each category. Diagonal cells correspond to those households whose poverty status did not change, where 103 households are included. The number of households in cells below the diagonal is 104 and that in cells above the diagonal is 92. Therefore, the household mobility is indeed high. 12
Out of 299 panel households, 77 (25.8%) are in the four cells in the southeast corner where y it ≥ z, t = 1, 2. They are called 'always nonpoor' households below. In contrast, the four cells in the northwest corner where y it < 0.75z, t = 1, 2, contain 41 households (13.7%). They are called 'always very poor' households. Another group of interest is those households in six southwest cells where y i1 ≥ 0.75z and y i2 < 0.75z, where 41 households (13.7%) are included. This is a group that experienced a rapid decline in welfare and is called 'impoverished' below. Table 3 examines the difference in consumption and income changes among these groups in more detail. Overall, consumption changed only slightly. Food consumption remained more or less constant whereas nonfood consumption declined. The overall pattern applies to 'always very poor' and 'always nonpoor' households as well. In contrast, total consumption of 'impoverished' households declined by 45 per cent or about Rs. 3,000, of which two thirds were attributable to reduction in food consumption. The welfare decline of this group was thus substantial.
Did they need to reduce consumption substantially because they were hit by an abnor mally large income shock? The last column of Table 3 shows that their income declined by almost Rs. 2,300 or by 33 per cent. This decline was similar to that experienced by other groups. It is not the case that 'impoverished' households experienced income shocks significantly larger than those experienced by others. Therefore, what distinguishes the 'im poverished' from others is not the size of an income decline but the availability of ex post consumption smoothing measures given an income decline.
As an indicator of the availability of consumption smoothing measures, Table 4 reports the change in debt and assets. The first column shows that outstanding debt increased by 5 per cent for the whole sample whereas it declined by 44 per cent for the 'impoverished. Since the majority of the outstanding debt is from informal sources, this seems to suggest that the 'impoverished' were those faced with difficulty in obtaining additional consumption credit after paying back old debt in the informal credit market. Because of this, the 'impoverished' group had to sell a larger amount of assets such as livestock and land than other households but still could not compensate for the income loss, resulting in the substantial decline in consumption.
Estimation Results

Determinants of Income Changes
To identify the ability to smooth consumption controlling for the endogeneity of observed changes in income, explanatory variables in equation (2) are replaced by fitted values using instrumental variables. The instruments include Z i (household attributes that are likely to determine income changes as well as to affect the level of consumption smoothing at the household level) and the dummy variables for the subjective assessment of risks. For these variables to be valid instruments, they need to explain income changes well.
Therefore, the first stage regression results are presented for the determinants of income changes (Table 5) . 13 The results In regression, demographic variables (household size, dependency ratio and age of house hold head), income sources (dummy for having household members engaged in nonfarm fulltime work and dummy for having family members who regularly remit to the household), land ownership (ownership dummy and the land asset value) and the educational status of Z i . 14 household head were included in These variables are taken from the first survey.
Although they are endogenous to household decisions in the long run, they are treated as 
Who Are Less Insured?
The second stage regression results for equation (2) are given in Table 6 . When its con strained version that does not distinguish positive and negative shocks and ignores house hold heterogeneity was used, the excess sensitivity parameter, ζ, was estimated at 0.063 for total consumption and 0.055 for food consumption, both of which were not statistically significant at 5 per cent level. This implies that households on average were able to smooth consumption against idiosyncratic income shocks. However, descriptive analyses in the pre vious section have suggested that households are heterogeneous in their ability to cope with income risk. Allowing for heterogeneous impacts according to household attributes and dif ferentiated impacts depending on the sign of income changes, the results in Table 6 were obtained. 15
The parameter of concern is b 2 (the shifter of ζ i when Δx i < 0). The sensitivity for the reference household (the parameter estimate for b 2,0 ) was 0.206 for total consumption and 0.207 for food consumption. These values decrease with household size and dependency ratio.
This seems to indicate that households with more dependent members and larger size are able to reduce the ill effects of income decline, possibly through reciprocity arrangements in the region. Estimates for b 2,k on the household head's age are significantly positive. The field survey in the villages also supports that aged households are indeed vulnerable to welfare declines if their family network is not strong.
Variables for income sources and land assets have a negative sign when Δx i < 0. There fore, households endowed with stable nonfarm employment, remittance sources and land as sets are relatively more insulated from the perverse impacts of income declines. However, the coefficient on nonfarm employment was not significant, probably because of additional risk associated with these jobs. The coefficient on land ownership dummy was highly significant in both models, whereas that on land asset value was significant only on food consumption changes. This shows that a threshold effect of having any land is more important in smooth ing consumption than a marginal effect of having additional land. The negative coefficient on regular remittance receipt suggests that remittances are important in coping with risk ex post [Alderman, 1996; Lucas and Stark, 1985 ] .
The positive and significant b 2 on education is against the expectation that more edu cated households are more able to smooth consumption. The field survey suggests that the opposite sign could be due to a fact that households with educated heads are on average richer than others so that they have room to reduce consumption expenditure when hit by a negative shock without reducing the core components of consumption. To test this con jecture, equation (2) was reestimated with an additional variable in vector Z i : the initial consumption level. Since this variable is clearly endogenous, the land asset value was deleted from Z i but retained in the list of instrumental variables to improve identification, because the land asset value is one of the most important variables in determining the permanent con sumption level but not robustly significant in various specifications of models corresponding to those in Table 6 .
Estimation results are reported in Table 7 . The coefficient on the initial consumption in b 2 is significantly positive, implying that the marginal sensitivity of consumption to an income decline becomes larger for richer households. The coefficient is much larger for total consumption than for food consumption. These results confirm the conjecture that richer households have more room to reduce consumption (especially nonfood consumption) when hit by a negative income shock. The coefficient on education of household heads in b 2 is now significantly negative. Other variables in b 2 have slightly different coefficients in Table   7 but none of them has a statistically significant coefficient with its sign opposite to that in Table 6 with statistical significance. These results suggest that the direct role of education is to increase the ability to smooth consumption (lower ζ i ) while its indirect effect through raising the permanent consumption level is to weaken the need for households to smooth consumption (higher ζ i ). The net effect is to raise ζ i in this case.
Exposure to Risk
To examine whether or not the results in Tables 6 and 7 are robust to alternative specifica tions, 16 the existence of attrition bias was tested first. A probit model for sample selection was estimated in which the probability of successful resurvey was regressed on households' initial attributes (Appendix 2). The addition of an inverse Mills ratio to equation (2) did not change the magnitudes and significance of coefficients and the inverse Mills ratio was not statistically significant at 10 per cent. Therefore, the attrition bias may not be serious in this case. Second, in calculating the household size, different equivalence scales were attempted. 17
Third, two other estimation methods were attempted: equation (2) was reestimated using the same instrumental variables method but without weighting by the number of household members; equation (2) Empirical results from other specifications are qualitatively the same with those reported in this paper. Especially robust was the effect of land ownership. The land ownership dummy had a negative coefficient in b 2 with statistical significance (mostly at 1%, in a few cases at 5%). Therefore, it can be concluded that landed households are more able to smooth consumption given the same amount of negative shocks.
As discussed in Section 2, this does not necessarily mean that landed households are less exposed to risk. Other parameters also matter, which characterise the sensitivity of consumption to aggregate income shocks, the size of the aggregate shocks and the size of idiosyncratic income shocks. To infer the size of exposure to risk in different ways, not only the fitted values of the excess sensitivity parameter (ζ i ) but also ζ i multiplied by the 5 potential size of idiosyncratic income shocks are reported in On the other hand, landed households tend to be subject to larger variability of their income. One of the reasons is that they depend more on farming, which is risky in the study area. In Table 8 , as an indicator of the variability of household income, the variance of observed income changes around village means is shown. The mean of (Δx i /Δx v − 1) 2 for landed households is about twice that for landless households. As an indicator of the standard deviation of income changes, squared roots of these means were calculated and multiplied by ζ i . The result shows that the exposure to idiosyncratic risk for landed households is about 32 per cent of that for all households, while that for landless households is about 147 per cent of that for all households. Therefore, landed households are much more insured against idiosyncratic shocks than landless households.
Conclusion
As one of the dimensions of vulnerability, this paper empirically investigated the inability of rural dwellers to cope with negative income shocks. A variable coefficient regression model, with consumption change as a dependent variable and negative/positive income shocks distin guished, was applied to a twoperiod household panel dataset collected in NWFP, Pakistan, an area with high incidence of income poverty and low human development. The empirical model allowed for a different ability to smooth consumption, approximated by a linear func tion of households' initial attributes, and controlled for the endogeneity of observed changes in income, using qualitative information on subjective risk assessment. Estimation results
showed that the ability to cope with negative income shocks is lower for households that are aged, landless and do not receive remittances regularly. In the sense that once hit by an income decline with a certain size these households had to reduce their consumption more, they were more defenceless and insecure.
The approach in this paper captures the potential degree of suffering from adverse shocks in terms of how much consumption is likely to fall when income is reduced by a fixed amount due to exogenous shocks. Because of this partial nature, the approach can provide useful information to identify particular sources of vulnerability to risk. The size of the exogenous shocks should also matter in determining households' net vulnerability to risk. The results in this paper showed that even though landed households are subject to a larger income risk, the size of their marginal response to an income decline is so small that the net exposure to idiosyncratic risk is much smaller for them than the risk exposure for landless households.
In contrast, when a comprehensive measure of vulnerability based on the consumption path is regressed on household attributes, different sources of households' exposure to risk are not identified easily. 19
Finally, it should be noted that this paper treats both the sensitivity parameter and the size of income shocks as exogeneously fixed characteristics of a household. Under the context of households' dynamic adjustment of their assets including reciprocity networks, the two become endogenous to households' decision making in the long run. Giving micro foundations to the approach of this paper based on dynamic household models is left for a further study. 20 Another caveat is that the potential knockon effects of cumulative shocks are not discussed in this paper due to the data limitation. This is also left for a future study using different datasets.
1 See Ligon and Schechter [2002 ] and Kamanou and Morduch [2004 ] for an overview of different means of quantifying vulnerability.
2 See Harrower and Hoddinott [2004 ] for another attempt to distinguish the effects of negative and positive income shocks and to incorporate heterogeneity in the ability to smooth consumption.
3 Since the dataset used in this paper is a twoperiod panel dataset and all empirical variables are in differences or initial levels, time subscripts are dropped below.
4 Equation (2) nests a model of village level consumption smoothing such as the one estimated by Townsend [1994 ] . The nested model corresponds to the case that b 1,k = b 2,k = 0 for all k > 0 and
5 The empirical model used by Harrower and Hoddinott [2004 ] is the closest to the one used in this paper, both allowing for different effects of income shocks depending on two factors: the sign of Δx i and household characteristics. However, Harrower and Hoddinott [2004 ] examined the different impacts due to the two factors separately, while the model in this paper incorporates them simultaneously. Further, they employed only dummy variables in vector Z i . In other studies, variable coefficient models differentiating positive and negative anticipated shocks are adopted to test for credit constraints on consumption smoothing (for example, see Garcia et al. [1997 ] and Jacoby and Skoufias [1997 ] ). The model of this paper attempts to differentiate positive and negative unanticipated shocks because this asymmetry is an important aspect of vulnerability. Kochar [1995 Kochar [ , 1999 also distinguished the impacts of negative and positive unanticipated income shocks explicitly. As a study using sources of income fluctuations rather than just income, Dercon and Krishnan [2003 ] incorporated both negative shocks (such as illness) and positive shocks (such as village aid receipt).
6 For instance, see Ravallion [1998, 2000 ] 7 See Kurosaki and Hussain [1999 ] and Kurosaki and Khan [2001 ] for details of these surveys.
The reference period for each survey is fiscal years 1995/96 and 1998/99 respectively (Pakistan's fiscal year is the period from July 1 to June 30).
8 In the survey, a household is defined as a unit of coresidence and shared consumption. A typical joint family in the region, where married sons live together with the household head who owns their family land along with their wives and children, is treated as one household, as long as they share a kitchen. When the household head dies or becomes aged, the land may be distributed among sons, who start to live separately on that occasion. In our survey when we encountered such cases, each family of each son was counted as one household.
9 The most frequent reason for attrition was migration. Some households had migrated out from the village and others had sent all their adult males to work in foreign countries or in Pakistani cities. As shown in Appendix 2, attrition occurred more for households living in Village A and whose heads were more educated. Education and risky environments are thus associated with higher propensity to migrate. 12 Nevertheless, the hypothesis of an independent Markov process was rejected at 1 per cent level (χ 2 test of independence in twoway contingency tables yielded a test statistic of 51.2, whereas the 1 per cent critical value for a χ 2 variable with 16 degrees of freedom is 32.0). Therefore, there exists a tendency to remain in the same status although the transition to other statuses is frequent.
13 The first stage regression results for other explanatory variables in equation (2) are available from the author on request.
14 See Appendix 1 for the definition of these variables.
15 F test applied to estimation results in Table 6 rejected the constrained version at 1 per cent level. The Hausman test rejected the exogeneity of explanatory variables in Table 6 and the instrumental variables listed in Table 5 passed the overidentification test (both at 5% level).
16 Results based on different specifications are available from the author on request.
17 Instead of the adult equivalence scale currently adopted by the Government of Pakistan (see note 10), the unweighted number of household members and the Government's old formula (1.0 for those aged more than 16, 0.85 for those aged between 11 and 16, 0.75 for those aged between 6 and 10 and 0.45 for individuals aged less than 6) were tried.
18 Instead of regressing all of the explanatory variables in equation (2) on instrumental variables used in Table 5 in the first stage, D i and Δx i in equation (2) were replaced by the fitted values of D i and Δx i (obtained from regressing these two variables on instrumental variables used in Table 5) in the second stage.
19 They can be identified through a comprehensive measure of vulnerability if the underlying household model of income/consumption dynamics are specified thoroughly. See Schechter [2002, 2003 ] .
20 Models by Elbers and Gunning [2003 ] and Zimmerman and Carter [2003 ] provide basic modelling ideas that are applicable to the context of this paper. (2) 'Average farmland owned' is an average over all sample households. Status in 1996
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i where R i is a vector of variables including Z i and other identifying variables W i and � i is a standard normal error. Then the probability of nonattrition is a probit function given by 
